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Why Another Event Display

• Hard to form a mental image of the 
topology


- tdc should be a common axis


- wire number / tdc should be 
translated to distance


- didn’t take into account the 35t 
geometry (different size APA’s)


- color scale is hard to see dE/dx


- not enough handle on Truth info


• Slow 


- depends on LarSoft (meaning 
can only run on Fermi Lab 
clusters for now); x11 forwarding 
from Fermi Lab is slow.
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A Better Event Display (MicroBoone)

• Very fancy, many functions


• Still want to implement some customized functions (Xin’s experience)


• Speed is better, but still can be non-responsive sometimes. (web based, data 
transferred through network) �4

http://argo-microboone.fnal.gov/ Nathaniel Tagg



Chao’s Event Display
• Standard ROOT GUI 

running on desktop


• Can install on local 
computer, only need 
ROOT. (Need convert MC 
data to standard ROOT 
TTree format, using Chao’s 
script)


• Fast and responsive


• 35t geometry implemented


• Easy handle on truth info


• Better color scale?


!

• Still a work in progress

�5https://github.com/czczc/LArViewer
will show live demo later



35 ton Geometry In Simulation
• all units in cm’s


• “x” is the drifting direction. x=0 is 
approximately the wire planes. 
which divides the detector into 
long/short drifting volumes


• “y” is the physical vertical 
direction (collection wire 
direction.) y=0 is the middle of 
the gap between the two small 
APA’s


• “z” is direction perpendicular 
crossing all collection wires 


• In simulation, the detector is 
divided into 8 “virtual TPCs”: 4 
APA x 2 (long or short volume)
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35 ton Geometry In Simulation
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Chao’s poor drawing 
(collection plane)



35 ton Geometry In Simulation
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35 ton Geometry In Simulation
• Wires (in software, a straight line in a plane defines a wire, i.e. no 

wrapping)


- Y (collection): 111 wires in all 4 APA’s


- U: 357 x 2 + 193 + 234


- V: 343 x 2 + 187 + 226


- Total 1992 channels. Each channel can map to several wires.


- In software mapping, the U wire wrapped in the back (in the V 
direction viewing from the front) is flipped to the front as if it’s in 
the U direction. 


- Wire counting direction is different for the 2nd APA in U/V plane


- Wire pitch size different in Y plane?


- Y: 0.45 cm; U/V: 0.4888 cm
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a) modify a LAr cryostat (there is an existing cryostat with volume of several hundred liters at BNL, 
which can be repurposed for this R&D) with the ability to inject well-controlled amount of 
impurities. This system will also have the capability to measure impurities (mainly consisting of 
H2O, O2, and N2) in both gaseous and liquid argon in order to measure diffusion/transport 
constants to better than 10%. 

b) measure Henry constants for various impurities such as H2O, O2, and N2 . 
c) simulate the diffusion/transport process of impurities.  Given the rates in the right panel of Fig. 6, 

the diffusion/transport process is controlled by differential equations, which can be modeled 
through Monte Carlo simulations.   

d) measure the electron lifetime with controlled impurity injections to validate the simulation. 
e) perform simulation to evaluate feasibility/requirement of a gaseous purification for a LBNE-size 

LAr cryostat.  The temperature/geometry of the cryostat related to impurity desportion rate and 
convective motion need to be taken into account in the optimization of the purification system.   

1.3.4 LBNE TPC design and its impact on physics sensitivity  

The current modular 
concepts for LBNE TPCs are 
shown in Fig. 7.  Each TPC 
consists of 4 rows of cathode plane 
assemblies (CPA’s).  Three rows of 
anode plane assemblies (APA’s) 
are placed between CPA’s.  The 
field cage covering the top, bottom, 
and the ends of the detector will 
establish an electric drift field of 
500 V/cm.  Each APA/CPA is 
constructed with a channel frame 
2.5 m long and 7 m high, based on 
the transportation and installation 
considerations.  Inside the detector, 
two APAs (CPAs) are connected 
end-to-end to form a 14-m tall 2.5-
m wide unit.5 

Three sense wire planes are 
mounted on each side of an APA 
frame.  In this configuration, the 
ionization signal produced within 
the TPC cell on both sides of APA 
can be collected.  One of the three 
sense wire planes is the collection 
plane, which is oriented vertically.  The other two planes are induction planes, which will be oriented at 
certain angles (i.e.  45or ) with respect to the collection planes.  The wires on the induction planes are 
wrapped around the APA frame, so that they are sensitive to charge coming from both sides of the APA.  
The advantage of this configuration is that the readout electronics can be placed only at the top and 
bottom of the two APA units, which effectively reduces the dead region in the TPC.  On the other hand, 
since the wires in the induction plane can see charges from both sides of APA depending on the locations, 
there could be some ambiguities, which are being studied in the collaboration.  In this project, we propose 
to carry out GEANT based Monte-Carlo simulations to: 

                                                 
5 The planes are physically connected, but the wires are not connected directly. 

Figure 7: TPC modular construction concepts from Ref. [31] are shown.



Explain the Histogram

• x = tdc * 0.775 mm/tdc 
(1 tdc = 0.5 usec) 
(drift velocity = 1.55 mm/us)


• z/v/u = channel -> wire -> 
location


• color = adc value at that tdc 
(for induction plane, only 
display positive signal)

�10



A Muon (2 GeV) A Electron (2 GeV)



Event Display Live Demo



To Do List
• Refining the event display 


- Feedback needed. You can download the code from Github (https://github.com/
czczc/LArViewer). Instructions and an example file is included.


- Simulating more examples for us to look at, as a ‘hand scan’ training experience. 
What are the interesting events for 35ton?


• Looking further down the analysis chain: calibration and reconstruction


• Share the software experience with the group


- Will post somewhere on the wiki or other places
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https://github.com/czczc/LArViewer

